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Risk Premia in the Yield Curve 
Abstract 
I study the sources of risk premia associated with the level bond portfolio by utilizing an international 
panel of zero-coupon bond data. I replicate a portion of ‘Yield Curve Premia’ by Brooks et al. who utilize 
principal component analysis to represent the moments of the yield curve and assess the efficacy of 
asset pricing factors commonly used in equities in explaining variation in bond returns.. I extend the work 
done in Yield Curve Premia by employing the partial least squares regression procedure in place of 
principal component analysis. I find that the level, slope, and curvature result is incredibly robust, not only 
across countries but also across dimensionality reduction methods. To assess the out-of-sample 
forecasting power of the partial least squares factors, I construct a trading rule using a predictive 
regression model and find varying return premia across countries in the panel. 
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of	 zero-coupon	 bond	 data.	 I	 replicate	 a	 portion	 of	 ‘Yield	 Curve	 Premia’	 by	 Brooks	 et	 al.	 who	 utilize	 principal	
component	analysis	 to	 represent	 the	moments	of	 the	yield	curve	and	assess	 the	efficacy	of	asset	pricing	 factors	
commonly	used	in	equities	in	explaining	variation	in	bond	returns..	I	extend	the	work	done	in	Yield	Curve	Premia	by	
employing	the	partial	 least	squares	regression	procedure	in	place	of	principal	component	analysis.	 I	find	that	the	




































The	term	structure,	otherwise	known	as	the	zero-coupon	yield	curve,	 is	of	great	 importance	to	 investment	
management	 practitioners	 and	 of	 great	 theoretical	 relevance	 to	 academia.	 Since	 the	 term	 structure	
corresponds	 to	 the	 sequence	of	 spot	 rates	 that	 constitute	 the	discount	 function,	 identifying	 its	 predictors,	

















of	 explaining	 the	 term	 premium	 visible	 in	 the	 yields.	 The	 theoretical	 literature	 has	 now	 moved	 onto	
identification	of	the	drivers	of	this	premium	and	its	properties.	
Some	notable	equilibrium	models	include	the	initial	work	done	by	Vasicek.	The	Vasicek	model	is	a	one-

























by	 the	 Federal	 Reserve	 Bank	 documents	 that	 the	 positive	 association	 between	 short	 and	 long-term	 rate	
changes	was	strong	before	2000,	but	the	rates	have	‘decoupled’	in	previous	years.	This	is	inconsistent	with	the	































2. I	 perform	principal	 component	 analysis	 of	 the	 zero	 coupon	 curves	 and	extract	 the	 first	 3	principal	
components	for	each	country.	I	then	examine	the	loadings	that	these	principal	components	play	on	
individual	 bonds.	 I	 also	 compute	 cross-country	 correlation	 matrices	 for	 each	 of	 the	 principal	
components,	and	point	out	some	notable	observations.	





ahead	 inflation	 expectations	 for	 each	 country	 in	 the	 panel,	 retrieved	 online	 from	 the	 OECD.	 For	
momentum,	 I	 use	 the	 trailing	 1-year	 return.	 I	 re-run	 the	principal	 component	 regression	 including	
these	factors	and	study	the	loadings	and	summary	statistics.	
2. I	utilize	the	partial	least	squares	regression		(PLS)	procedure	as	a	way	to	construct	principal	component	









underlying	 10-year	 bond	 in	 that	 country	 (e.g.	 accumulate	 the	 positive	 return).	 If	 the	 forecast	 is	
negative,	 I	 short	 the	underlying	10-year	bond	 in	 that	 country.	 This	 simple	 ‘market-timing’	 strategy	
allows	us	to	assess	the	ability		of	the	partial	least	squares	vectors	to	capture	time-series	variation	in	










are	 consistent	 with	 previous	 results	 in	 the	 literature	 (dating	 back	 to	 Litterman	 &	 Scheinkman	 1990).	 The	
weights	on	the	bonds	in	the	first	PC	are	relatively	uniform,	and	thus	approximate	a	“level”	portfolio.	 In	the	












To	 study	 the	 cross-country	 yield	 curve	 correlation	 structure	 of	 the	 yield	 curve,	 I	 compute	 the	
correlation	matrix	 for	each	principal	component	against	all	other	countries.	 I	have	 included	 these	 tables	 in	
Section	II	in	the	appendix.	The	PC1	average	pairwise	correlation	is	fairly	high	(~0.9)	and	the	average	pairwise	
correlation	progressively	decreases	in	size	for	PC2	and	PC3.	This	suggests	uniform	shifts	in	the	yield	curve	for	
countries	 are	 highly	 correlated,	 but	 the	 steepening,	 flattening,	 and	 ‘curving’	 of	 the	 term	 structure	 is	 less	
correlated	across	countries.	The	results	are	intuitive,	as	the	steepening	or	convexity	of	the	yield	curve	is	more	
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with	 the	degree	of	 inflation	 expected	 in	 the	 economy.	 I	 also	 include	 a	momentum	 factor,	 as	 is	 commonly	
included	in	other	asset	classes.	The	momentum	factor	is	simply	the	trailing	1	year	return	on	the	10-year	bond.		
	 I	find,	consistent	with	Joslin,	Priebsch,	and	Singleton	(2014)	and	YCP	that	inflation	carries	a	negative	
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	 Similar	 to	 PCA,	 I	 compute	 three	 partial	 least	 squares	 vectors	 for	 each	 country	 in	 the	 dataset.	 The	
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for	 risk	 premia	 –	 and	 this	 fact	 is	 evident	 internationally.	 The	 out-of-sample	 results	 from	 simple	 regression	
trading	rules	highlight	the	difficult	 in	converting	these	economically	relevant	variables	into	effective	trading	
strategies	for	investors.	This	work	also	further	adds	to	the	small	body	of	literature	utilizing	partial	least	squares	
in	 finance	 and	 asset	 pricing.	 More	 sophisticated	 techniques	 such	 as	 PLS	 and	 various	 machine	 learning	




stock	market	 return,	 and	 some	 linear	 combination	 of	 forward	 rates	may	 be	 relevant	 variables	 to	 use.	 	 In	




























































































































































	SECTION VIII: PLS STRATEGY RETURNS 
	
	 Australia	 Canada	 Germany	 Japan	 Sweden	 UK	 US	
Means	 0.018	 0.020	 0.013	 -0.008	 0.010	 0.015	 0.007	
Std	Dev.	 0.047	 0.034	 0.041	 0.031	 0.050	 0.049	 0.065	
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